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(57)Abstract: 

PURPOSE: To detect surely a cracking in an object caused by an 
external force or the like while inspection, out being affected by a cut, 
a void, a flaw, a stain, a blot or the like and in distinction from a normal 
slant part. 

CONSTITUTION: A differential interference microscope is used as a 
means of detecting an image of an object of inspection. Two images are 
inputted by setting the direction of polarization of a polarizer so that it 
is at an angle of dtα degrees to the direction of the optical axis 
of a 1/4 wave plate inserted into an optical path of an illuminating light, 
in particular, and these images are compared with each other. In a state 
wherein offset of two kinds of different phase differences is given 
sequentially between two reflected lights from the object 1 of external 
inspection by the 1/4 wave plate 14 disposed in the differential 
interference microscope, the two images are detected by a TV camera 
1 9 and subjected to a prescribed image processing in an image 
processing part 20 on the basis of a difference image of the two 
images. Thereby even a very small fissure existing in the surface of the 
object 20 is detected surely in a state of the fissure being distinguished 
from a normal slant part. 
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[0060] 0 6 »4, 0 5 <OHJfe«ajl^*S»t 

*<o#ffi»m«w - s:^B]"c^uTV''5. mm 
mm (b) (c) urnaE-c^'ata^m 

ft^l 8<DUAJjiZX-&mVX\<^Zo (b ) ttg*fs|- 

©*ffi*s#*ikfc#UB^LTV^fcvvS-g-&, (c) (4fS 
#*L-C^3l&-g-£^L-C^5. P0 (b) Ci,;-tJ:5 

6 -C-&^$Hfc3tett*feJt:TF 1 8 cDflSTfcfrft i: 
fe<£2owKM7feU:&t@^tf 5 ££5fcs' 7*5xhy 
[0 0 6 1] 0 7{r. IH5(O^Jg^J{-<J: »9W^tv5pi^ 

&^-r<, PJ0 (a) am&<n>w%mmw^z : £>m%.^~y 

Y 1 <£>jffl&£>— 4 a I4t>r>^lte<OflJ^K 
2l4^ltT*fe5„ RB (b) (c) t>t>*^C 
Pfe&t>'4:tt<£>»rffi0T*fc5 <> ^ft»|f|57>«7t*^:f§L-r-5 
fc*. ii#roMWT-l4flt< JLx.5,, L*»U tMMcfl&tt 

feSBffc (d) ^tt^©*v*:E?fr*IMHit«ic«*©tt# 

[0 0 6 2] H8KHtt&9tt2 0<D«j$ffl&7i%-*-. H3 
HI (a) HtfcfflLfclfffci:, jE^giJcDffli: LT?-i6aS^ 
bfc{tt*itU5-r5*j£T'fc>9, 117 (d) fcSW-flMfcfc 

v*$t>tf*»«M>0>**r*Hrt-Sr. ££'eftg-?a>3. IS) 
El (b) «KA«:4MBbTV^x7— OtSS^SE 
&7t*&fw*t LTlil 4; * 5 i o te«flrt?# *V^fc«>KiK 

«i^t?&.5„ mmvtcmfo&tx vy^j^timm o 3 

LT*ffiftiH**«IS 2 0 4 K A*?"* C £ T\ 



tf>9! 3$«:»Wi-5. ffW UfcjE»»Otti: > * !) 2 0 

2t- : et§LT*5V>fcltffliIIf££^#lE]3&2 0 5 IC AfJ 

tifcttL-c 2 ftfl:-*-* ri-c, jEWAt^ms^A* 
rv'.*< J|ft5«|5»Sr>:tti: b-C«tHr«. 
L Xm&ft rofl 5 $ £ jE^SP^otW 5 $ WiSwfF £*I 
14. 2ttftBK2 0 1 L*v>fittfcJ:»>a:3E-f-«' 
rtmS. 0 8 (c) f4. 01 OEAPfcOSUfeflH-iS 

[0 0 6 3] H9»H5«)|ll6«Ki3ttSfW«)««* 

[0 0 6 4] @10 f4fS£^S*<0/h£ #T>tffc:*H-58S 

©te^HiSS^J^^EI-C&S. 0 5 irS&5,£U4!£9?7fc 
#^<DM7t?-co^lCE3^tf>— JSfiSl 4dMfA$*vr:v 
5jSCT*>5. fijfcT-l 3tt**ft©lHl5K|HMEBI«*fll* 

[0065] Hill, HI12I4, 110 ©*i£0ij('*3lt 

S:^H1-C^UTV>5. HI lf4<S5fc^l 3<73ffi^rS]* s 
ES#tf>— 40*#{r*tL-^Sa (*HIT'l4a = 
45*) X'hZ>m&*. 01214^*^/3 (*0T'»40 
= -4 5*) r-fc5^-g-?r^bTV^5„ iMmtt (a) 
f4{M7t^l 3*»^>Sti^-©*ffi*T©Rawm<O^S:^ 

(b) (c) aw:, *w«ffi-c«>si**»e>«3te-? i 

8 0J±J73iT*?r^L-TV>.5 <> 0 2 tl^«, (b) ttKff 
«>*ffi*j**lH*tb«»bTV^*v^»-g-Sr. (c) f4ffl 
mL-X^^m-B-^l^X^o 01 1, 01 2© (a) 
0(C^-r «t 0 t-fiJtTF 13i Eg#<7>— RS« 1 4 <D%m 
*S4 5ftOBB«Ki*>ii:. Ea7>W-^S« 1 4 tf>tti;^4 
P3«3ti:*t), K»l-Ait^S2*©**S»^H:Ba»©— 
JKSOfilffl^^^tS. Si® (b) 0(c^-Tiptr % 

^■fiJl*ixfcSit*»4WO f Rai3tei'5eSfcft, M*^l 8 
*offi«3l!» s *ft;i-*fc«>. 17^-7^ hv/!)XA 16 

■e^**t5*l±«n«*i:«<5. 01 l<OCTT-l4^7t 
^1 8«>fi**iaiSr*Si:-*-S*Bn«*i**fc». * 

fc. 01 2©0iJTf4^3t^l 8<D<S7t7jl^i:ffl:5f-r5^ 



(12) 



#§fl*F5-2 5 6 7 9 5 



[0 0 6 6] 01 3 ("> 01 0<O&M&Hc£ 5#Cjh5 
jS^Sr^r. 1*10 (a) 75M (c) li@3 (a) Jim 
(c) tra-T-fe5o P30 (d) ttiBft^ 1 3 Offift* 

(01 lKStJS) <0^ttillf^$r. |5J0 (e) tt^gtfS- 
4 5g-Cfc5i^ (H12fc*U&) W^ffljii^^bT 

fctj#tfs<b. t>tf:fcfi&8i5# (d) 0T'»iiE^SP«t!5W5 
<, (e) 0TM*!E^g|5.fc>5l*<&tH$*VO^.5 <> * 

Wfc (f) T*tt, t>t>'^R64CDSi55>^-t^^-5.<S ; aE'fk. 
£*K jE#ffift&tf£tt2 0tt#H:£feb<bR*<&£. 
*3teSfi«^J3»t*Hlft«yi«|J2 Otf>*/&0iji LTtt, 0 
8 (c) (r^UfcfcW^W^T-fcS,, i-ftfc*>, 
1 3 0fiIft#rfij£Gg#<E>— j^^Kl 4<03fe#^La = 
4 5«fcR«U ^tHLfcilifg'Sr^y 2 0 2 fce**- 
3. &^TMII#^1 3£3fc#®9K[5]i|£L-r£i££/3 = 

=tU 2 0 2lcf^^tLT*5V^fcB^^i:^rit®E<^fc^lf)^r^^)• 
0BS 2 0 5 \zXti U M^i&*Mtt£«iH-5., »&*wfc 

[0 0 6 7] 014 ttfilftT- 1 3 (DMHtftfa t V3^<D— 
&S«1 4<03te#*T6j<O/,c-t-^^a$:^7^— b 

fl«ai»s±4 5«©B*te, 0«#iE»C*i^« 

te£«a = 4 5Si - 4 5«-T»0>*lHW«©iS«rW!r*- 
|;j3^TI4/>-7S7-l 5©0BfeWte*£fcJ:!K 

*©**5aj»3j*#fiL-tv^-Cb, jE««» 0 
«T'fo5SC») -esbixtf. 2tfc©Hffc©it«M ! 3K:J: 0 

trovNTt, 2ts:«>]sife«>jtt5[ia ! a^j: t)^mm^s 

fit. 01 O£>HJ£0iJ»::*3^-T:<t>, 08 (b) K^Lfc 

*>, »/h*th^»o*HJ«*!» s J« < ** i 5 fciaa© 



[0068] 01 sitt&wiz£z&mw>m§iW.<o~$i\z 
mnmfomoffif&mx'hz. 0 6 kmttz&n. mvt 

KiEvMM) KEa#<D— 1 4aM¥A$ftTV'^3,£T' 
*>*. &3t^l 8 fc*tt"3 E3#©-ifc*Kl 4©3t#* 
Ifil tttt* H»t # 5 t ft o r v % « . **Jt Ww J: 

[0069] 016, 11711 01 5 (DZ&foWiZiStt 

*tt8<o^tS:^Urv^5. 01 6 liEg#«D— ifcg:*g 1 4 
©ft*fc#fc#^ 1 8©M*#l*Ite*tb*l«a (*0T-tt 
a = 45S) X'&ZmS*. 0 1 7 0 (*0T* 

|j:^=_4 5S) ^feSS-S-fc^LTV^. W0i:t, 

mft+i 3**btm<o&mtiX'<omm&<o#m\z* 06 

(a) illit'feSfcftfiSUTfcO, H^ffitOS 
WA^te^l 8roffl7J*t?«>*S:^l--CV^S.. 01 
6, fl7ttl (a) tt^«0^ffi^tt{C>tfUffl^ 
L-CVftV^-g-Sr, 0 (b) liffiMUTV^S-g-^b 
TV^5. M0<7) (a) 0^^-T±5J", SW-ffl***** 

jfettttote^-l 8©fl^#fa»::it£^5tt»«#fcfc&, 
ES#<£>— tS«l 4-C*RfiIft£ft5fc&. flbt^F-l 8 

Al 6-c-^$H-5*tta:^fi7tr*ttft<^R<l^i:ft 

5. 01 6©0iJ-Cttr«>ffiR(B3lfi3JS|zg5>ro— Kft^l 4 
l-it), «l^l 8»<M3t^^Si-t-5ffiRM*{c 
«{b"t-Sfc*. 1 8a»&©ffl#ttjEtt«5#J:»>t 

*t<ft5„ 01 7(O0lJT*li^^l 8<OUtft^ 

I^li:iftXi-5*lft«r«Si:i-a*R«*K»k-t-5fc 
». W^l 8*»e>©W*HtjE*ai$»J: "5 fc'h* <ft 
5. 

[0 0 7 0] 5{r*L.fcmS«BJ(C<tH(±\ 
KHtfl 8<D«?t*r6ii:ES^<0— Kft« 1 4 WHi:*fft 

§r/5 (=-«) f;:^:ELTSg2<E>®&&ig&u 
fc2tt©B«*:Jt«lrt-S-i:t?, BJ5$»Sft5^»S: 

T»ia = 4 5S, J= r 4 5g©i^l:t'btttl®Si5 s 

[0 0 7 1] 01 8Ht*»WirJ:5^lft«a»B«>3Sfc 

ftfe^>3liS0iJOffi^0T-S>5„ 01 5<D?lJ£0yf'*5VNT 



(13) 



4$gfl5£5-2 5 6 7 9 



14a, 14bi:^18a, 1 8 b :fc<fctf T V# y 
7l9a, 1 9 b£4B*.-CV*£. -^JfeB-CHt, 

sis (c) {Z7fkvtzm&!&mn2o\z.td\,^x, * 

=ev 2 o 2 Sr*lfr*-6r 

[0 0 7 2] £JUb«WLfcHl 0, mis, @18^ 

[0073] a^wsaititftttitt^M 

[0 0 7 4] 01 9tt*36B?ifi]fflU««^s' KOg 

mftm&&mwv>mf&mx*hz> 0 mmmm^ 0 1 4 

K 1 f^Vj/ h 4 2 a f:tM^5 c *3I 
*P4 1 W:=i y h 0-7 4 O^fe^Mftifflf 4 0 1 

1, 0 2S^XYZ^f— ^3 0 3J; D 

-tZtcft. if #««iEffitt4 3 K i K 1 © 

0 1 fci 5 XYZ^^-^Srf *3e*feixfcffi«K»tt 
b *8S«^ffiW4 3 0fflM3yhn-74 0 

k\zmn.^y Klo*BB(D«#SriK»U 

v^^y 4 0^e>»JflffS#4 0 l Cii; ^£4^^ 

-i*3 0 2«rB»U 8«^!/ Klo«ffit»*^^ 

1 7 03t*JilC»USa^"r5o XYZ*^— ;*SriB»U 
TffltSt^ yKl Sr#f% u yX 1 7 0>«»^»ft 
TV*^?19a, 1 9 btci ^SC^I^fl <om 
«tatf»2<DH«lSr«flfc-r5. «»LfeI«SA/D« 
&§g2 0 9 a, 2 0 9 b SrgS Ltf ^^/UltKSEft 
bfc^, g^@l§2 0 5fcJ;!9 2tt<^Bi«0|SSri»*fffi 

«FV*Bffci:*S 0 roBHft«:2fflfl:|gHS2 0 lfrj;9 2 
Wbr«rfctf*»m*2 1 0A«»feii5. 2«ftiaK 

2 0 l^*3»t*b#V^tt=iVho — 74 oa>e>«#2 



ehe*? 1 -^ o i s:igs:iHite-rsr fc"iw«t 9, s*<o 

:i*"(?#5. iS»Tt^i:=iyhn-740lj:ffi 
i£S&4 1 ^«»«#4 0 1 4:36 0, 
Kl t^i/y h 4 2 b ifcli^Uy M2c 
60 h4 2 b t^^y b 4 2 c <03M?te. ^R&ft 

#2 1 OCtSHOTfe^ f *te*>tt1*3SflS*^y K 
1 lzX}Z$X.tik&&&\^ttW&liis<\'<!y b 4 2 c tfSS*53 
*V «miv^a5 J tfcofei^l/5/ h4 2 b 

eu#y?iufcj: 5^, Hi5i~*bfc« 

[0 0 7 5] KT, *i§^Oftil<D||Jfc#J£r0 2 0*^0 
[0 0 7 6] ftf**WS:A#ttl:BWt5ilt, 

W1"*Ui\ 0 3 (A) &z<DfoftT-&%m&t<o&*&t& 

utv^ 0 r*uc±5»£\ safflftau iA^<^flaw* 

fj:nyf>ti/V/l 2^3fe£*Wfc-h* fig*^ 1 3 lz 

fijt^-i 3a*koj£iKMB#fi*<0«* ^— y^^— 1 5 

«/S£;h/'C*3*K 0 3 (a) ^^*cD2*ocO)ttt^0 
A 1 6 T*03t«ittEi»fi*^fil6l*|fil H5° CO^S^: 

^titfT*rRj* s **S 2^^^^^f»J^tLTV>^*^ 

>tf*5 0±^f)^g|t^»yyXl 75r^b»>^7 

5OOlKft^0tWI^ 0 3 (B) 

^rit**t*S»*«5WtwH:«-t-±5»w2 • d - tan 

hy^!J^16 X&&Z titc 2 o^^SlttSi!)*'^]^ 5 



(14) 



&m¥-S- 2 5 6 7 9 5 



[oo7 7] *&m<ommid^x&w-rtvtt. 

U ft#±T*#H&UVXl 7fcliEVM« (13 (A) T*£> 
$cEPA<£><ft«) Kl/4j£:g:«&*$AU 1*^13© 

!>^7^hV/!JXAl 6irj; 9#8£$;ft,5 2ocD7ft& 
fc*o-CV^«. R»fcl, til^l 3©{B[6]^l6]<Dl/4 
(#J;t{i*0=-a) J:tt5'<<19:£$ltfc4§£-tt. y-* 

7* h^/DXAi 6\z£vttm£frZ2oe>ytm^tt 

VtiLmm* 0 (=-<*> a) Sr^-tr* h k UT4i5r 

7-ty h- t * 0 (=2 • d • tanfl 

• l/A. :{1U X htfig^Jtoaftfi) ttt#x.^5 

troir^otv^. rcfefc, *MBI£3iE*ttfe5 0±<o« 
&i£3tE CEf&¥ifiSl5#) is^u^i7 03fcii:*t 
LSit (0 = 0° ) T-fcst ur, M^i 3©^* 

iSli: l/4tt*«©3ttt36ri6lfc©*-t-ft«!S«o. /3 (= 
-a) fcfcS^OHMSteLfcJt. NJfcfcAa. 

i^flHEfi* 0 + <f> a, <t> 0 - 4> a&W-? 
2tJc©jli^rtt l iES¥fflSi5^l4l5l— wb^s $r-fc 9 frri* 

± >9Bt<1tttl$n5r tJc/iSi ^rr% *#ib;h,fc2tfc 
T-tefBri* "0" kte&fr. hZXfa («*.tf*±**»)) 

H{ftfc«l^*N£$nfcLftVMiTHa (>0) £ig 

xsffi^fiFogp^sr^a "i" k-rs 2Wknmi:ff*. 

ftfcbtvMBTHb (<0) J; •J/J^V'fitSrfipo^Sr 

wi "i" k-t-z 2 mtmw&ftx.tf. *t* j 9»iwi 
•a. mm* 2mktom&<Dwi&&Bfsm%i\z£^x&j8.i- 



[0 0 7 8],^t, .*^WSr*«:«»cRW-rntf, 0 2 

£&B) <r>-&lX'<DmWMf8.&7Fl't£h<nX'&Z> 0 

5 k LTlS/i££itfc'fc,<0£&oT 

14, *0»» ; F*K««S2 5K, *$HPSMK«*2 5fc 
\fcoT«^$ixSWffe«:l*tH*i't5TV;&y5 1 9i. 
TV*y 7 1 9T-&ffi£;ftfciII&&^t-&S^5ilHgl 
*Q;3ig|52 0 fc*^*iO$ix5^»J*Sixfcfc»fc*oT 

K 1 T*<D jEfi?5pfflgB#©*® tt*t!& u yX 1 7 ©7t#»- 

mytmizx'r-i?3 oiz&oxMm*imkti:ox^z>. 

[0 0 7 9] -troiftf^tcov^TSftM-f-Htf, 3fc 

ij&BtHrigilE^^TV^ffiTfc^-l 3 tDffilfijrfrrfijIi 1 
/4jSS«l 4OT3ttt^(Rllw*fU^«>S:^^tlfc^lSo 

(#0iJT'f;t4 5° Sr«^) , /3 (*0iJT-tt-4 5° 

4 5° SrS^) , /S#*fr.39:3£^ti,fc^t?roiK^S' 
Kl l:*ft5Mft* s TV*^7 1 9T'ftffl$^fc±. tk 

m£tiizmfonm&Hmto2 oftx-ffi&zwi&fimzn 

Z~kX\ m%^-y Kl±ic#ffiUTVN5l>t>*^^1t 

[0 0 8 0] BP*,. ± UP^fflJ'tftHJ^-ixif, 5fc-f<g7fc^ 
1 3 0^i|6]*-r6]«l/4jSSfel 4 07fett*r6]{-*fUft 

Sai^f$ix5'b©i^oTv^„ z\<oymx\ mm 

*agl 1 *^®I^7tll 3 UVX 1 2T**7fc£ 

tt. l/4»ft«l 4^U-7 5 7-1 

otl>5„ — fists' Kl A^?> (OK^tfttiMm^^ 

xi 7&7>u-c>7d-7^ h vyyXAi 



(15) 



&ffl¥-S- 2 5 6 7 9 5 



7 1 9x-mmztiz>fr. mm£tifzw®Ltew®Lto ! mn2 

ftfl3 Offffi^rffltt 1/4 l 4 oftffcfrfal;:** 

w^siatTv*^ 9 1 9ici»)«im**t5to»t'c 

S>-5:&5, ifg>aia2 0TH:TV*^7l9A^© ; eC) 
IftttlBffcli. Rfc— fi*S3*vCV*SBIfc£»ni]-ejJr« 
fcBfM&3a»f?*>*t5 r £ t,t-3T, ttftt^y K 1 ±lz 

[00 8 1] W±0± 5 {BJte^ 1 3 ©iHlfiJ^fatt 1 
/4ftft4Kl 4©3fe^fafc#L^fcM:£$:fc>fcl&aE ... 
a, kt£2£.0\zmfcWife£ft> : S>&* 021, 1212 2 
Ii0 2 0 T«>*5ittfi45-* fc*sr*33tett#lft*S.fctWH# 

8)-Vm£titzh<Ohtj:oX^Z>o 02 1 KttfigT^? 1 1 3 
<^(S7t*f6];55 1/4 i 4 ©ftfluufct l^Sa (a 
= 4 5° ) fcRje*iXT^5»^<&«#ttffl0>SMt: 
**, H 2 2 fcttJtOftflf*« p (0=-4 5° ) td 

RJS * HT v n 5 »fr t» »> «*#ffi©SEfls * ttTV> 5 
fcttT'fe^o BH^fc (A) fcttOBt-?l 3 

*«. (B) , (C) Klii:feK«B«ffi*'6©R 

*», 4#fw (B) fcfcrar^SBWfcttfc^w^u-cv^ 

M^LT^3J§^ 5 ^£;ftfcfc<o£/<eo-cv^5o 

HI 2 1 (A) , 02 2 (A) *»e>fc«<5J:5fc, 01*^ 
1 3 <OUib1jfa £1/4 1 4 cDftW £ ©/jr-t-ft* 

*5±4 5° <Dmmzhzm&iz.\^ 1/4&SIR1 4*» 

l/4StSi)-(Oe:fflil^C5t<D£/io-CV%5, * 
fc» 02 1 (B) , 02 2 (B) d»5)WJ5J:5fc, W 

u im±fc^»#a^WELTv*5»frfctt, 021 

(C) , 02 2 (C) ^fefcWSipfc. 2o<£>K*bfe 

Al 6T?^J«$*bfcSW3l|6Htflinai*i*oTV^*. 49 
KHH*^ 1 3 (DMitfimtf 1/4 1 4 ©*ttfc*fr 

Lfc«a (a = 4 5° ) fcRJtSftTV*S»&Ht. 0 2 
1 (C) ft>&t>*|SJ:d£, 8<0{@7t*rrS]Sr* 

1*02 1 (B) -e©-t*uK:JtU W4tOiLT»6 

(.$=—4 5° ) KlRjeSiVCVtSiftg-tCMt. 02 2 



(C) A^tW-SJ: tftft^l 8<DmftJjfobW.& 
^fj<O*ffl^tt02 2 (B) T'^mcJfcU /hSFfcfc 
[0 0 8 2] £JLh©J:5fcL-C, KlfflSf S 

•5. BP*>, 02 3IC«02 OfC^-rSSM^y K&3SE&B 
02 3 (A) tta#©W«»BB0iT-C©«»^y 
0*<o«t Bf&.*»wttlfc*^*-C©tKWcHB©*. 

rilA^t^JS ± :7Ctt*tJ&SB#2 a-CB:fiaK7t* $ 

H»£*iT*£fco-CV*5. r*l,fc**U 02 3 (B) 
fcttOBfc^l 3««**(Rl*U/4«ftSl 4 

fc. 02 3 (C) fcHt*«>ftflE#-4 5* t-feSI^f 

(3&±**»>«*tt te0 2 3 (B) fcSH-Bffc 
■C»4]Eflf3fdfi«|J»J:9M5V^, 02 3 (C) K5M-B 

MffitfJOX^y^^ftfroV^TM:, 02 3 

(b) izm-rmmx'\ttEwm%LtiaT.^-yi?Mtt 

flU4) ^Bt<^ffl^^TV^5 3i5. 02 3 (C) IZiM-m 

X3iy i^SC^WS <Mffl$nfctro£*oTV«5. H 
*te/$:lt*tJ£lrc#2 alwOV>Ttt, 02 3 (B) , 

(C) (r^-rBJ^ro{Br^T"bBf<^tiS$tLfct,ro£^o 
TV^5 <> lft«5ot, 02 3(B) , (C) KTF-tmm. 
*»f»P5H«WW-e©gEMik«:«IHr ± ot*K)5 J: 5 fc-f 
tb{±\ iBttti2 3 (D) {c^i-*p<»r#P>ix5£v» 

"0" k*<Dj&m<Dm.& c PMfflb UT*S%i"5— ^> IE 
tfMttfiimS <, *fc» *offiliBt<^^^fctro£nc 
-=TV^5 0 02 3(D) *»e,"t>W5J:5»w. 0>tf*Hajl* 
£ ®S?*DXi y i?n&tdl-ttflE. SfcftA 

ttX\tm%h9h¥Z:<oktf "0" iftoTV^. 

[0 0 8 3] iot. ^<Z>MM££rMSlw2ffiflS&gL 
fc±, Ha?n^-t-tt|i\ t>^RS*f^7>£S^PX 

*>, 02 3 (D) IC*•t-^EififelC*3V^T, LtV^ffiTH 
a«r«*.Stt«r»o|iHftfl|*»#*r|fca "1" £1"-< 
<, f»^$Wa^^ffiTHa (>0) SrWT2fit 



(16) 



&ffl¥-5 - 2 5 6 7 9 



imm-rtitf. 024 (a) ic*H-*D<«>2ttiBftj»*a 

THb (< 0) <fc *) fc/h£vMtt&#o®{g^«gB#&lt 

m "1" t ■#-'«<. ^*is:«^nfcL#v^THb (< 

0) £WT2ffite&g-t-*Ui\ 02 4 (B) fc*-«n< 
<D2mm@Lt>mbil : 5i:^5'b<DX-hZ><, 02 4 (A) 
T-I4*±*5ijoffi^*»og|5^lt^s El 2 4 

(B) Xte%Ttf<Q<Dmm&&TZ>%ltttdrt&mm£tl 
TVn5*5^-C*>S^, 02 4 (A) , (B) 

[0 0 8 41 B|J*>, 02 4 (A) *»5>t*J5 J: 5 f-. * 
v 5?8MH4 U— ^litKOx y v^^- £ LT#ft LTV* 

srH^, rro*^SrfiJffl-rsr t trior, ffi&an 

tti3tlTV>3H2 4(A) KijH-2|iraifftS:fc±Oj«*» 

o^-c*#ji::ttj3W-si&3 "i" ©««s:ffiBU!ipm/ 

5. #TflS9ffim#tf 5 &tii£;ft,-C^-50 2 4 

(B) K*-f-24ttWtfeS:*±©j«*»6>fe*lft»r9^^^ 

5»S "1" «>«*S:ffi*J0l3i!/S?«|Ji)-i:fi«U 2 
#B£il|*fcBi3W-<5I&3 "1" ©««*rtK«cRBfc,fc 5 
IM»»»t*»5!:atttJ:5»:t5t»t*>5. fittr,© 

£ms "o" K«»Lfc±, Maft-friai-tttf, 024 

(C) »r^i-$p<coia^^#e 5 tt5t.<or-fcs <> 02 4 
(C) a>E>ip]&*>ttJ:5£ % tttf^HMMfrfcttsWElx 

s&ttMLh-ctt. aioicami-s^a "i" a>0Mfc»st> 



tt, fi»J*.HT««H*ixfcHt , »*»feffift ton y i?gB#<£># 
MEHLh-e, ffi&Aox^ y •✓ : tt»*»e>;bseJt«±Wxfc 

2 4 (A) , (B) #*te*-t-2ttHffc«t»fci3«*3ffiJ& 
*PXiy5?flI»0?¥?eE|p*«:3H* , JWfc»a "0" ClKft 
*UJt>fc±, ^SfP^-T^^. 5l=i-tttf, 02 4 

(C) \Z^im<<DW1k\-t&g,KmbftZ>h<Vkti:-oX 
v ^5 . flJMHSft *0fflgiJ a*?- »ft <b HX v % 5 4t-£-li. 

fctt r. © <fc 5 **J»J*S**SS 4fc©^ioTV^„ 

[0 0 8 5] £-c, ??t>*0 2 o izm r> mwumn 2 0 -c 
rowfifcjaatcov^TSftWi-^'i, 02 5 

135 2 0<D— MV<DMft.&]ffl!$.Z7f:L.tzh(DX'3bZ>o SExE 
Lfti5C. i* ; fl3 0fi»*fl*l/48ft«14 
<D%mm^a (=4 5° ) KlR3e$*bfc«tt-C«>. « 
fS.^v Kl fc^5*HilH«m#WtA/DaE*»2 0 9 

^l^Wf-^iLt^*!) 2 0 2tr#»^^T 

v>5*s, ro^=e!) 2 o 2frtb<D&m£ffiMiML ; f— ?<d 

m^-mut, mytf-i 3«>fli3ii6*rRi**i/4«ft«i 4 

(=-4 5° ) iZ&feZtffZftmX-CD^ 
mm.^-y Kl©TVA^7l 9(ri5ilI^ffitC|^Wb 

■*W-e©3l#IIH«7 f -^!S»IS»lHllS2 0 5T*HH&# 

(D) iz^Tnw&tt&(om&iE^Zii&-r2>h<oxh 
SZtttmbfrtlbZllt. «E»lslB2 0 9*»e>W*»5) 
ix5M#fif®^7 ? -^»i*fc2ffi-ft:lsISg2 0 6 a, 2 0 
6 b=g-*T-^*K^$irfcL#V^fflTHa, THbtio 
T2ffifc*!ig£;h,3<bcDi:/ t £o-ON5 0 ^W2»l 
jri f?02 4 (A) , (B) #*(r^t-2fi£®f£*N£:z> 
iii^ft#74 5 #e>ti-5fcltT'*>5^, 2ffi{t;lHlBS2 0 6 
a, 2.0 6 b&*frb<D2Wm&.*tfc<omiMim^lzttl, 
X 14'. ffiS$DXg|5Bfc*|H]3& 206a, 2 0 6 b§* T^r 

"o" (Dgrmm&r—? izm&z 
*ifc<D2mm&m-%i>mm-t : 5?'f 5 2^®^ 

»*©H«fil-»lca*Lk "0" <o^tt®{g>7*-*-£ifA 
■*-f*U*, E**PX3:s'^ai»©flq9EflB«««0 2* 

®^w-§-i43s$iJwic^a "o" 9>timi=.tsi!>*ti&t>ttv 

&-5„ L.fe!)iot > ®Bl*DX'SB|^*|5IMt 2 0 6 a, 2 0 

6 b^-^ii^b<D2m.mmm^<omnmm2 o 7x-t&mm 

fcioT^-t-5J:5lc-r^»4\ 02 4 (C) izfjk-tm 



(17) 



mmW-5-2 5 6 7 9 5 



StOT-fcS. r©i5K,.I*^- KlilcSlt^c 

[0 0 8 6] £ ~C, 0 2 0 TMSilTfcT- 1 3 COflg^ft i 
l/4jfc&Kl 4ro3ttt^lS]C0^-r^i^: J i , :±4 5° K 

0 2 0 -CtfXSft^T- 1 3 t 1 / 4 1 4 <D 

tk&MM. *><5v^tt««^«/ K) oifflSiTV*^ 
V>5;}S, 0^tf>J:5^ ASa^±4 5° fc:&jg£;h/fc 

if «t «9 , ^W^S*5*iSt/£5^l^i^-f L-b±4 5 

[0 0 8 7] U±. *&Wlc£Z>m%^ y KttS&K 
(fc 5 v n tefl.fH&£g«) co-«»jT-<o«ES«^{cov ^ 

f&WL-fca 5 , 02 7lift!lcO#JT'©«;^:y KJ&£^« 
(fcSWifl-«i4$3£$!l») <Z>H®S/&«r*Lfct 

•5„ rixjris^-g-, 02 Ot^-r wtaitii, fi8 

uyxntisv^) ^ i/4iSES«i 4tfSffA£;h,T 

V^^T'feS. 8^>{l3t^r6]^*f-t-5 1/4& 

ft«l 4rojtW*l^«e«^^i:$tUTV^^ > r 

gf-T^t 2*OR»3telftlC»U l/4Sft«14l:i 

5rt*>?>, 02 0-C<0tOi|^«|ro^)ft>4q#t.tlSt 

[0088] 028, 0 2 9 f*, 027 iZ^rf^MSx 

B D q#*JC < fc5M7fc#Jfi<^fc£^Lfck<OT-fc$ <> 02 
8 Kf* 1 / 4j^S« 1 4 (OftiffcfrfatfMfcft^ 1 8 OXBtE 
^ftdfcfL-ftSa (a = 4 5' Srffi^) KKJ^ftTV 
5#-&T<OiBit^ji(0^k*s, 02 9»wtt:*O£ 



mmax(omm^(o^m\-i^m^ixxt=r) , iw^ffiT- 

©SM* 1 ?)^! 8£T-0^as^£*tfct><Z>£froT 
^•5. 0 2 8, 02 9 ifcCl-?-© (A) »cl*^*®7>s 
*tt(r»L.ffl^LTV^«fV^*-&Sr, Jf-ffl (B) 

<^ir^oTV>5 0 p0© (A) {r^-Tip^, IWSffi 

/S^fcK^TfeliEbtHPl 8<DmytJjfa\zm&-fZW.& 
Gift l/4«ft*l 4-CPJ«*t*5ri:3S» 

ttJ7JJJ s #P>i^5^ i cDt/ioTv^5„ ^tWrttU M0O 
(B) KStijfc, ^fWSffif-M&tf 5 #£L-C^.5 
^i|E|-^E^ib©2o(OHIt?t{-li'(ji!:taS* 5 ^C 
TV^rt* 1 ?), -7* 7* h y/UXA 1 6X~&l&£ix 

z&$iit\-£\M.mmitX'tt?£<nFim?tktj:z><, 028 

(B) -Ct*rro*»R{l*7D5l/4^S«l 4iZ£ 

J: 9 *>:*:£&fc<E>ifroTl^5. r^irttiSfc, 02 9 
(B) T-ttm^i 8©.M^^^E^-t-5*r6]S:SS 

t-f-SfflRiS^^^-tirLfe^ttSr M^l 
TV^•5. 

[0 0 8 9] ft, 027 iZTF-rm^ -y K^SIE 
•;^ti/4iSSSi 4tt^cD3t#^r(^«/ , £-rftS?!) 5 a 
^<Dfk&t^& (=-a) fcSEM 

m^^mU2 ox-t±%:tiib&im£ift,rc2#;<Dmi&<D 
fi-f-" uritttiu#2.t<o-e$j5„ 027(c^-r 

= 4 5° , /3=-4 5° lc^$ti5i^t*t^HJS 
[0 0 9 0] 030 IttftWlz X Z>m%^ y K^SSB 

^•yb'^mm (h^n^m^mm) x-k. \/a 

JfcgriKl 4<Dit®3jjfa&ffift = Fl 3, fc^V^tt^^l 
8W{i^ffi]IC^L0fkA^lC^-f5S^> 

ctv^*!, 03 0lc^-f-t.<or-li, BI^MS^^Si: 
$ n-5 2 Wiij^*s|^^l3^ai $ HZ -< < cF Hfc t. 

— 7i7-l 5 bT'2o|c^fiJ$tvT*3tJ % ^W^ixfc 
7tSStittl/4K««l 4 a, 14 b, i*fl8a, 



(18) 



($ffljfL$-2 5 6 7 9 5 



1 8 b&£rlTV% * 9 19 a, 19 b a 5 <Sx htltc t> 

«ffl3l8B2 0tC*3V^, .TV*^5 1 9 a. 19b#* 
IS2 0 5^x.e>*tS**fe, ^^y ,2.0 2?:fPSt5r. 
[0 0 9 1] 0 2 0, 02 7, $>£V^20 3 0 

«BLTV^^— v>3 0f^J:oT J E:*te>aSl^3' K, 

Tv^5»-&"t?o|i^««! ! a^^^fe^rov^TlaM•t-s• H3i 

Id, H#ElfS2 0 5 02 3 (D) f^fSPtffe 

r^lg^ffiWttx— ^ttfiP2ffift|HlK2 Ola, 2 
0 1 b#*T2^fc*ra£^£- i&<. ifc-fW:*^ 

»J|t»2 0 3T»*£;h,fcJb, *«*««JH»2 0 4"<» 

V^ITHa, THb(r*P»^tb^-<<*D®lH]^2 0 8 a, 

2 0 8 b#*T*L#V>lTHa, T Hbtr*D»f^ J: 5 t- 
•fixjf, LfvHITHa, THbttftig^«jE*n», « 
IE b # v ^ffltr J: o TiS^tiniiffc^ — * *c» b 2 «ft»l 

5 a* e> (D^mm&'r- * a-ita $ *vt v ^ * v x r ^ 

«rR*tULfc±, 2ffl{b(HlK2 0 1 a, 20 1b^t 



[0092] KJb, *«Wfc**^»SE*i^*HMft 
[0 0 9 3] «T. *55M«>fft«>*«««r««(t««^y 

[0 0 9 5] rrt% »IR«ft(^!/ Kfco^TS&»l-K 

mm (a) temmm^v Kitf>±#s:^u ^0 

6 0 KSt^y K*#T*fi, l«I0 (b) ^^-T2*cou— 

ffi«7^#ffi-T5 *r—'<ffi&kmrt%) 0 1^0 

(c) I*. 13 H (b) {C^^RS^WSSSr^bfe^^ 



(19) 
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I4\ 8&5i^-y h'? 7 ?->3.©fBtt)!f5fc©T-&5. 
[0 0 9 6] £Lh<D.fc m%^-y v^^iz^mn^ 

£>3£:tti:«l4, SW*Ji^ai-5r i^&TtWft*© 

#5. uu^r j&k^v h'<D±x<DXM > £ntim 

[0 0 9 7] 0 3 2 14, #3§fE<E>— *5£0iJ-C&> >5 , i*J» 

1 14, Tk^ffirt^lHlGffiHMlSrffP 0 ^^—^3 0 1 
i, fr¥-ffiiE.&?f5 i?3 0 2i, gij&ftB 

MiE^tT 5 z^-^3 0 3Srtt*-&fc*fc±KI9«S 

£ fc, y Y<r> u— ;uffi±coiS $ £Ste-r £ -if 

jut 

L = Ap e 

[oioo] wm (c) 14, ra^as&eisoWifc— 

j <x> t 

Lo= Ap cos dp e 



ffliJ5£fif jJ*A;fr t *S. ^itOTo*^****!*!*: 1 > 

2 2«>?)Offl*l:±!) 3o©^r-i? (3 1, 
3 2, 3 3) £*ti£X4 ie>*ttbi\ M^TSsjfc** 

[0 0 9 8] «T. ***«S:a£fc. »W©rt8*rR0J 
LTff<. 0 3 314, H 3 2 ©»««0«#=FSMMttl 

6 a *5|5]gpT^T-fc5r mmtR^V X 
Al 6 a CD^fA^-I^Sr^— 7 5 7—1 5 

1:^,5. ^3 4(41213 3«0*S&4'<0<l*^J85r^l-fct 
5. HT, HI3 4£:fflV^-C, III 3 3 £>3t^<£>3& 
mSr^-TS. H134W (b) *»5> (e) 0<S3t^<i«> 
*I2f4, 1^0 (a) 0>#8H=:|£oTV^. GIB (b) 
f4, «* ; T-iaa«©ffl*««*:*l'fc'b»-C*>t>. 
{SSfcfcffi-C&Sr :©fcft, SeSrAp t-f" 

St, MftflftLM: («fc6) 

[0 0 9 9] 

[*6] 



(*6) 



[0 10 1] 
[17] 



■(*7) 



. Le= Ap sin 0 p e 



j («t+ It /2) 



[0 10 2] ^-7 5 5-©SW$li, flg^3tiB3t*(*J 
5 0>tt*IW J *-*-ffi (Attffi) fcWBMSKJ: 



Lp = 



Ls = 



Rp 



Rs 



Ap e 



Ap e 



j ( ay t+ 0 p> 



j (&> t- 0 p> 



[0 10 4] fc«U R p*3£tfR s VZ^fr^frvi 



[0 10 3] 
[ft 8] 



iUES (d) <©«trft9, 



(S8) 



9, Mffl*f7 p yXAfci5»tt**tfc2oo«RW3toM 
left, OBft^^lSHEft*© p«>2ffiF«)ffi*aE***G5r 



(20) 
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fc2,«fS«t5r b\ZX 19, (&2) la^xtjii [0105] 
5&*BSlA.M 5 iiflD£nSfci6. SWitli (Sc9) (OX [g:9] 



fLp = 



L Ls=- 



Rp 

f2~ 



Rs 

7T 



Ap 



j(o>t+0p+A0) 



(&9) 



Ap e 



j (cot- 0 p+ A #) 



[0 10 6] r*vfb 2o wgltftra:. ^atff^UXA?: 



7 - tsi*«foffl**r6i ^ -sc-rs tub. 

[0107] 

[*1 0] 



•7 s 7— 



r l p =- 



, Ls=- 



Rp Tp 



Rs Ts 
V~2~ 



Ap e 



Ap 



j (ot+ 0p+A$) 



j(ct)t- 0 p+ A 0 ) 



(*10) 



[0 10 9] 
[*1 1] 



[0 10 8] fc7£U T p*5J:tfT s \ZZ:il^tlp ®ft 

texrf s d^tco^— 7 5 7— T-rosfrMP***^. 

kSWft£&3fc^iiaii£-tt-5r tl'<t!5. FIH (e) 

Ap f Rp ! Tp 2 + Rs 2 Ts a 

I = RpTpRsTs — < m ^ ^ 

2 I 2 RpTpRsTs 



+ 



cos(A 0-2 0p)| -(»11) 



[01 10] RlSCKiJixtf. TWIItttWHBftKiS 

X 9 TtW«ll*rtt*KS!l»^r«"P*>5 i t * 
fc. ^— 7 5 7 — <DSa**fc.fcU t Si§^tt^&£tf>& 

I =K { 1 + cos(A - 26p)} 
[0 112] fcrtlU KttS*t*©H5**at*>->*tfcW3t 

[0113][235ilII36te, 03 2 CDgfeffiWiioV^ 
T*a**v5JBl©5SW*»WLfct>©"C*>5- 03 5 
(a) 14, flXf IsMsAft flpft«/4i:Ufci:*OR 
I = K { 1 +sin( A «) } 

[0 115] 0$ *). ffl^te*B^A*!}5 0, EP*>*¥E 

^rt? v EI3 2ro^j6Sfiajlc*3VNT. U— 
If ^tetf 3 5 \z X U «St^ y K u— A-ffi±co 3 ^coffi $ 



7 - 1 mm *f7* y x a ©filers] & $ -tt 5 ± 

9*a-C*5**ft»tR-C*>5. »:RpTp=RsT 
s<Dm&*ffitc-ft%. =F8*»*SflsH: (*1 2) fcfc 

[0 111] 
[»1 2] 

•••(»12) 

t»-C*>«J, (ftl 2) ^bT^aiKl 
[0 114] 
[*13] 

-HR13) 

Sffib*^— i?3 2KJ:9*iFfc*|jE-t-5. 88 

@ttt?*>5 IK^fiaa 5 u- yi'ffilE^ t 5 W 5 $ £ 
W-TSr fcfcfcS. o£9. IBJ0 (a) <£>A,SttifiK— 

j^ssaftT^-r 2 ooiafit 2 4 &Rjt u 2 oommz x 



(21) 



5 6 7 9 5 



(a) iztji-r i 5 4:flU4fl« (^-^ffiigc) tJS^SE-T <EM$ttJ^gtfs#5o «««>2r3;-Ctt. *'ffl«»rt-eK» 

1}Qi:ttmiz£*)8:ibbtiXi3*)$Ei&X'3bZ. 6 t £g[2 ficB-g-fc-fr^St^S. #3§9I(4. <B3frf-|eHEfc&£ 

K«fc Lfcttfc* t ^-^WIS ttftflWM-J: *> *3£-J*S*ii*ftaH-RSi- 5 r. it. 

©T^Sttia3 5 (a) <DBj&£ ft BlJ5£<OH ffl&¥ffirt»£#fK&&*¥ffi£lwI— 

ttJ&BKJ: 903 6 (b) OflftCT 1 — '4fl|tt£#:0<rKjC ^Sr#l i t /j: < 5 r t *#ST- 

&|!fefcR«K&tH$*vCL*3. iSfe!-. R0 (a) <£> Jfe5 0 03 5 (b) 14. <B3fr?lEHE#S 0 P & « t / 2 

-CtftV\, 7^— ^S«c©t>^teco*Sr«Wi--5fcJ<>^ 9. r*vl4$cl 2 i "9 (il4) i 

14. B^iE^AjiSCi:BI«*H«[*rKigbr2Wb*rtf. «. 

5*\ K£0 t@C**5riKi»)f l — [0 116] 

I = K { I + cos (A 0 + 0t+Ji/2)} -(«14) 

[0 117] R0 (b) »4. RE (a) &«|> t%lz&W) fc. R— ¥I±t'fcot <t>S*«5a 5 Sft 5 I 

Lfcfc0>Tfc5;fc», Cj£tfiEfcWtt*:R>£U-C24tfls tSWbi-S. 137 (a) OHM!*. u— A' 

t5: Vmm (a) ©AjSilSI— lWC-C»«flM4 Iwf^St-*)!). aaftHaWjfiiWwTtWSflESrSto 

Sr^W-f-Sr t*ST'#S„ rOigm. 03 6 (c) ©<t "T, ^w*fg&rtrotK**lfc&&ffl-r5fc«>t~R0<E>A 

7— ^tt^flFffi-rSth^ffeSrU— ^ffiTk^F® ,6ttjfi©gifif 2 4(rj; 9 2#tfl2&fT5 i, l^iBAt 2 

«tf>tK>'^Rail5l— ^T-^ttSi-Sr itf^fgirftS. o<og|fit(r^^4Tit^^(rfcS/t«)«iai$n-5„ r«D 

[0 1 1 8] 03 7 3 814. 13 3 2 (D^JgWriS^ fc*. 036 (c) Kjjrf-J: 5 f't>f>'^:R6 t*tc#^c<0 

T^^tv5^2ro^KSrtftB^Lfct.<0-Cfe5 0 03 7 »12 5^KfflLTLi?. iB^teHSfc* 

(a) »40 3 5 (b) i^-OMt'*!?, flfft^EHs 4: * t / 2 + n /4 £ Lfc^ffi-efg 1 rojfflfftSr&Hj U 

£|S&<*> t/2 + 7i/4 t Vtcm^-^^S.^l^X 4> t / 2 - n / 1 <nm&X-%i 2 <nm®L*tfi\tt1r Z> Z t & 

^ST'fe5fci6. *®l^#^0»,^*5#iSE-r5. (SU ^x.t>tb5<, 

2) a><b#A>-5J: a^T^aMtl WtWPHHttfcJ: [0 119] 

I =K { 1 +cos(A 0 + 01- t / 2) } -(»15> 

[0 12 0] 03 7 (b) 14, rttf>2tS:<7)ilI^(;i: 13 (c) WiS^^ttSrW-r-SIIM^^^PjixS. 

&tti£n5^S&S&^Lfc'b<£>-e&3. 2oWttffi© »4. ^(ci 9 Jj-x <b;fx5 0 

T#&«I4, 4 t fcfc^Ttt^iftSr i: Z. [0 12 1] 

ttt>2Vc<Dm®i<r>mft&mw-rzz tic* *>, 03 7 [ti6] 

A I = 2 K sin ( A 0 + 0t) — (&16) 

[0 1 2 2] o£ <*> t tf>f&&ffi±-TM4KJH3$5©&V> ±©K#*s|s<D#$&£:§:ttft^r t^t^TfeS, 

lriib-f^^ft#^*»4 0T*S>l5, ffl##Jl:iM£fLfdg [0 12 3] 03 914. 03 2 <O^J5£^J(C*3V^T»^T' 

*£T-I403 7 (b) lZ7rrT2lfc<Dm&<n2fe<Dmft i && # 3 <D%91frR9J Lfc BSM^ y Kl— 

^k^#P>H-5„ 03 8 (a) »4. 03 6 (a) iz.^ /UffiK»4, t>t>'^Pfi^fr -b^Ctt trnX^^T^. 

^-^ffi^£^ffiLfcS?!l<E>iIi«£r^U 03 8 (b) r. tib<DXf&n. K#bfe£1&&^5fc»^#T 1 ^i£T-& 

iif2«M«^Tf. 2«ccoiij^corar-. tt5$^5T*?iSl4^[/Kj:fflU*^fe-r^^T-fel? W 

(c) 14. ^[H^Sr06 (c) (D^S $ O^ti&CBKSU ^^fci 9«*tMW**a-*-Sfc«>teHt. 13 3l:#t 

fcgiffllcj; •? 2ffi^L.fc^*^Lfc<b^>T'fe5o ^- mm$T-7V *J*'l 6 a SrftB&a^fl-lh&S^fcS. b*^ 

^^T-»4S#t^»Sv^JC < tt,^{cffi#3SSj»5 0i:/ < (: (^c 1 4) t m 1 5) K*-*-^**^©**^ 2 

T-#S^i:^^5. ^3feSWei4, ^c5(C^-t-J;p»C tt&ftfc &S. 

*«WO#t*0©W, o*9*J|EB»w*H-5»fi'b [0 12 4] 



(22) 
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I=K -(S17) 

[0125] (iu 7) is. s^oij§kz>;^&#l tb x fe&±x<Di>ifiXf&&mtii-rz>tz.ii>ia^ &m&9 
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